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Introduction: Asbestos ‘Silent Time Bomb’ Ticking in Asia  
Asbestos is the fibrous form of naturally found minerals. There are several types of asbestos, but the 
most commonly used are chrysotile, crocidolite and amosite asbestos that have different colors (white, blue, 
brown) and physical appearances but very similar characteristics and effects. Chrysotile has been used 
more than any other type and accounts for about 95% of asbestos found in buildings. 
Asbestos has long, thin fibrous crystals, and has excellent technical properties, so it has been widely 
used for a wide range of applications. Recently, asbestos is mostly used as construction materials such as 
asbestos cement products. It was first used by the Greeks some 2000 years ago, and they termed asbestos 
the “miracle mineral” because of its soft and flexible properties, as well as its ability of heat-resistance.   
Due to its chemical and physical stability, asbestos has been widely used until recent in the most of 
European countries as heat and thermal insulation materials and eventually, use of asbestos has been 
forbidden in whole European Union (EU), as shown below, because of its hazard. 
This “miracle mineral” is now known to be highly toxic, so asbestos fibers are dangerous when they 
are dispersed in air and could be inhaled. It has been illustrated that main asbestos-related diseases are 
mesothelioma, lung cancer and asbestosis. People who have worked with the material are at serious risk 
from these fatal respiratory illnesses. The common feature in these diseases is the long latency periods of 
asbestos-related diseases (20-40 years), which indicates that the disease may develop long after hazardous 
exposure had ceased. Thus, asbestos is called “Silent Killer” or “Silent Time Bomb” [Hirose, 1985] and 
people cannot know if they have it until it goes off. Only asbestosis can be caused by the occupational 
exposure to asbestos for over ten years [Morimoto, 2005]. However, the short-term environmental exposure 
of asbestos or contact with low concentrations of asbestos can cause the other diseases [Morimoto, 2005].   
Therefore, nobody can escape from the risk of asbestos-related diseases. 
In epidemiology, the synergistic effect between asbestos and smoking regarding lung cancer risks in 
factory workers is well known. Hammond et al. [1979] have investigated that the relative risk of lung 
cancer due to asbestos could be separately determined for smokers and non-smokers. As for the 
non-asbestos exposure, the risk of smokers is about 10.8 times higher than the control group that indicates 
the non-smokers with no asbestos. As for the addition of asbestos exposure, even for non-smokers, the risk 
is about 5.2 times higher than the control group. Moreover, the risk of smokers is about 53.2 times higher 
than the control group. 
Moreover, the specific social feature of an asbestos disaster should be emphasized in this paper 
(Figure 1). It is clear that from raw materials, production, distribution to wastes, which means throughout 
the economic cycle, the asbestos disasters could cause the complex environmental problems including 
mixed labor pollution, air pollution, consumer product pollution and waste pollution. Therefore, it is 
difficult to search for where the accountability for an asbestos disaster is situated, so it should be called 
“Multiple Stock Pollutions” (Miyamoto, 2004). 
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Figure 1   Schematic diagram to explain the specific social feature of asbestos disaster: 
“Multiple Stock Pollution” 
Figure 2 shows the world asbestos production, and the asbestos consumption in Asian countries.   
Whereas the international world tends toward banning asbestos, following the European Union, it has been 
apprehensive about unloading the risks to Asia [Furuya et al., 2000; Vogel, 2005; World Asbestos Report 
2007]. The asbestos consumption in Japan, Korea, Taiwan has been significantly decreasing. On the 
contrary, that in China, Thailand and Vietnam has been sharply rising. Judging from the fact that in Japan, 
the asbestos consumption increased from the 1970s and the extent of damage to health is now being 
measured only after the consumption has halted, in China, significant damage seems to become obvious in 
the near the future around 2020, because the asbestos consumption has drastically increased since the 1990s 
due to its rapid industrialization and economic growth. Generally, the mortality curve for asbestos-related 
cancers follows the asbestos consumption curve with a lag of about 30 to 40 years. 
 
 
 
 
 
 
 
 
Figure 2 Time dependence for the world asbestos production and the asbestos consumption of 
Asian countries  
Source: BANJAN (ed.), 2004 (In Japanese). 
The aim of this paper is to describe the present situation related to an asbestos disaster in China, 
especially focusing on the effects of global economic systems on asbestos issues. Moreover, the protection 
against the systematic concentration of global environmental problems in China is discussed by inspection 
of the asbestos experience in Japan. 
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I. Chinese Situation on Asbestos Disaster  
As mentioned above, asbestos has been undoubtedly recognized potential killer, and major 
developed countries have either banned it or restricted its usage.   However, this in torn has led to 
promotion of this deadly element in the developing countries by most of the asbestos manufactures 
[Pandita, 2004].   Asia has emerged as a huge market for asbestos; especially China also continues to be a 
major producer and user asbestos. 
China is the world’s third biggest producer and reserver of asbestos [Qian, 2005].   There are 45 
asbestos mines, which are all mostly located in the western area (Table 1), and 99.9% of the total 
production from them is chrisotile [Qian, 2005].?  By 1990s, imports in China had increased, rising from 
1083t in 1990 to 77975 t in 1996.  Of significance was the increased importation of long-fiber asbestos.  
The major source for imported asbestos in 1996 was Russia.  China imported 145000 t in 2003, and 
119000 t (82%) were supplied by Russia [Virta, 2006]. 
China is the world’s second biggest consumer of 
asbestos [Qian, 2005; Lu, 2006]. There are over 1000 
asbestos-related enterprises, and more than 1,000, 000 
people are exposed to asbestos at work [Lu, 2006].   Top 
ten asbestos product factories in China are shown in Table 
2 [World Asbestos Report, 2007]. It is estimated that 
asbestos has more than 3,000 types of applications, such as 
cement products, textiles products, heat and thermal 
insulation products, rubber products, friction materials, electric materials, asphalt products and new 
applications (examples, used for rockets or missiles) [Lu, 2006]. 
However, the working conditions in Chinese enterprises are characterized by serious occupational 
failure.   The world asbestos report [2007] has indicated that for 1780 asbestos-related enterprises, only 
43% had any kind of ventilation equipment, and very few enterprises had health clinics for worker.  
Medical insurance was not paid by 60% of employers, and no compensation of kind was given to workers 
with occupational injuries or illnesses in 
11% of enterprises. 
Thus, it should be investigated the 
positions of the Chinese ministries and the 
awareness of people regarding asbestos. In 
1982, the Chinese government research 
institutions started to deal with occupational 
health and safety [Lu, 2006]. Since 1987, 
asbestos-related lung cancers induced by 
occupational exposure have been recognized 
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as a statutory occupational lung disease. In 2001, the mining and use of crocidolite was forbidden [Lu, 
2006]. In 2003, the use of asbestos was banned in the production of friction materials for the automotive 
industry [Li & Li, 2004; Lu, 2006]. In 2004, in Beijing, the use of asbestos was prohibited in building 
materials [Lu, 2006]. 
Despite the fact that asbestos-related lung cancer and mesothelioma induced by occupational 
exposure have been recognized as statutory occupational lung diseases in China since 1990, only limited 
data are available. It has been reported [Li & Li, 2004] that by the end of 2003, 6984 cases of asbestosis, of 
which 800 were fatal, had been registered, and that more than half of all cancer in China remains ill defined 
despite investigations of the link between asbestos exposure and lung cancer. 
There are few epidemiology surveys of occupational lung cancers in China notwithstanding the 
large number of workers exposed to such risk [Wang et al., 2003]. A cohort study of 5893 workers in eight 
asbestos-using workplaces found 183 cancer deaths out of a total 496 deaths.? That represents a relative 
risk of 5.3 [Vogel, 2005]. Another survey in the textile sector of female former asbestos weavers pointed to 
lung cancer-specific death rates 3.88 times higher than for the control groups [Zang et al., 2004]. 
Even now in China, they can see some products with asbestos in the web pages of the 
asbestos-related enterprises. Therefore, actually, these described facts clearly realized the poor regulation, 
great lack of awareness, and lower educational levels on asbestos issues in China, despite the fact that the 
expansion of damage to health is reported. 
According to the advanced study [Lu, 2006], there are three evident economic reasons why China 
cannot reach an agreement to establish asbestos bans, as will shown next. 
i) It will damage the development of China’s economic growth and activities. 
ii) It will lead to impede the development of the western area, in which 99% of the asbestos mines are 
located. 
iii) An enormous unemployment problem would occur if various asbestos workplaces were closed, 
because more than 1,000, 000 people have worked these places. 
Moreover, in this paper, it should be mentioned the additional reasons that China has become the 
center hub of productions for developed countries, and the global environmental problems have been 
systematically concentrated in China. Since globalization, China has become ‘a world manufacturing 
center’ in a place next to the USA, however, there still remains a big gap when compared to other world 
manufacturing centers such as the UK, Germany, USA, and Japan.? These developed countries, except for 
China, have produced their country’s exports supported by its own technology and capital. However, China 
has been on the way to become a manufacturing base instead of being merely an assembly base of foreign 
articles, moreover, it is a lack of resources and a big demand on foreign material supply, although these 
industrial products have been exported all over the world. Thus, China developing of manufacturing on a 
world scale seems to depend on the global supply chain. This system has resulted in the fact that the global 
environmental problems have been systematically concentrated in China, which is accompanied by a waste 
of enormous energies. 
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II. Japanese Experiences through Asbestos Issues  
In July 2005, Kubota Corp., an asbestos manufacturing plant, announced that as many as 79 
workers died directly as result of asbestos inhalation over the last several decades. This has come largely as 
an electric shock to the Japanese public. The government in Japan has just banned chrysotile since 2004 
except for certain applications, while they banned two of the most poisonous forms of asbestos (crocidolite 
and amosite) in 1995.  In fact until relatively recently, asbestos was used in everyday products in Japan, so 
not many people were aware of the dangers of asbestos, although the average American and European have 
a general idea about the cancer-causing qualities of asbestos. 
Therefore, in this chapter, it is illustrated the Japanese situation on asbestos issues and the various 
related problems which now confronts us, according to the previous studies [Miyoshi?2007ab]. Before 
describing about this, it should be shown three key words; “Precautionary Principle”, “Risk 
Communication” and “Epidemiology”. 
(1) Problems of Feasibility and Interim Steps 
It has been described ‘the problems of feasibility and interim steps’ divided into three focused 
points; ‘Lack of precautionary principle in policy-making’, ‘Necessary approach to learning from early 
warnings and the re-building from more accessible science-based information’ and ‘Shifting the risks to 
other developing countries’, as illustrated below. 
a) Lack of precautionary principle in policy-making 
Since the 1970s, the precautionary principle has risen rapidly into a political agenda, and has been 
incorporated into many international agreements. In Europe, the most significant support for the 
precautionary principle has come from ‘the European Commission’s Communication on the Precautionary 
Principle’ by European Commission in 2000 [European Commission, 2001]. This communication 
emphasized that the structured decision-making process with detailed scientific and other objective 
information was required and proportionate, non-discriminatory, transparent and coherent action with 
stakeholders involvement can be taken. 
In contrast, Japan has been passive about the use of precautions in policy-making, and the 
strengthening of regulations was almost deferred for future discussion. Therefore, despite the fact that 
asbestos was legally acknowledged as carcinogenic in the law enacted in 1971, the consumption of asbestos 
drastically increased in the 1970s and 1980s and then the extent of damage to human health is now being 
measured, as mentioned above. 
b) Necessary approach to learning from early warnings and the re-building from more accessible 
science-based information 
From this point of view, ‘Late lessons from early warnings: the precautionary principle’ reported in 
2001 by the European, Environment Agency, can be estimated sufficiently [European, Environment Agency, 
2001]. In this report, fourteen case studies such as asbestos have been chosen from a range of well-known 
 6
hazards to workers, where sufficient information is now known about their impacts or enable conclusions 
to be drawn about how well they were dealt with by the government and civil society. This report has also 
mentioned that in trying to reduce current and future risks the lessons of history have rarely been used 
without the precautionary principle. 
However, with the increasing number of communities, it is more difficult that a clash of opinion 
between stakeholders is inevitable. Therefore, it is necessary to actively choose the precautionary principle 
in policy-making, and stimulate the establishment of risk communication between stakeholders, as will be 
shown later. 
c) Shifting the risks to other developing countries 
Figure 3 shows the time dependence for the total number of Japanese asbestos-related enterprises 
advancing into developing countries. This curve shows two increasing points, and one corresponds to the 
accident of “School Panic” in1987, which involved the big issue of removing sprayed asbestos from school 
facilities [Murayama, 2004]. Another corresponds to the fact in 1995, in which related laws were revised to 
prohibit the use of crocidolite, after the terrible Hanshin-Awaji earthquake [Murayama, 2004]. Moreover, it 
should be emphasized that these increasing points seem to be corresponded to the increase of asbestos 
consumption in China, as illustrated in Figure 2. Therefore, Japan was systematically guilty of double 
standard by refusing to apply Japanese prevention measures in other developing countries. 
 
 
 
 
 
 
 
 
 
 
Figure 3  Time dependence for the total number of Japanese asbestos-related enterprises 
advancing into developing countries   Source: Murayama, 2004. (In Japanese). 
 (2) Late actions against asbestos with what had happened 
It has been described the late actions against asbestos, with what had happened and dividing it into 
two focused points; ‘Necessary epidemiology’ and ‘Importance of risk communication’. 
a) Necessary epidemiology 
In the United States, Dr. Selikoff, a major researcher, confirmed the widespread disease among 
asbestos workers [Selikoff, 1964], and his inter-disciplinary research group for epidemiology formed the 
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basis of further devoted investigations. His findings also prompted billions of dollars in lawsuits that 
attributed worker’s illnesses to exposure to asbestos on the job. Therefore, it is clear that overall, asbestos 
use has shrunk to relatively marginal levels (Figure 4). 
In contrast, despite the same period, the asbestos consumption in Japan increased with poor 
regulation and lack of epidemiology, and as a result, it is not the end of the story (Figure 4). 
b) Importance of risk communication 
Both the fall of the World Trade Center on Sept. 11, 2001 and the Hanshin-Awaji earthquake in 
1995 resulted in a whole range of pollutants including asbestos. 
In the United States, after that disaster, the Environmental protection Agency (EPA) has provided 
adequate long-term environmental monitoring. Dr. Selikoff’s research group has also provided health 
monitoring and research of people exposed to asbestos both medically and epidemiologically [Levin et al., 
2004]. These actions have made the fact that the risk communications between them was going smoothly, 
which resulted in holding any further damage to a minimum. 
However, in Japan, the Environmental Agency monitored asbestos in the air only for one year.   
Unfortunately, it has been mentioned that the Japanese government has not taken enough actions and 
supports for victims and their family. Therefore, the lack of risk communication in government must be 
criticized after the appearance of the health disaster causing this disaster in 20~30 years. 
 
 
 
 
 
 
 
 
 
? ? ? Figure 4  Time dependence for the asbestos consumption in USA, Japan or China 
 
 
Conclusion: Protection of Shifting the Risks to China 
In conclusion, it should be discussed the protection against the systematic concentration of global 
environmental problems in China, and show two key actions; ‘Intergenerational equity and sustainability’ 
and ‘Reconsideration of world economic systems’. 
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Figure 5 Risk analysis framework (risk assessment, 
risk management, risk communication) 
(1) Intergenerational equity and sustainability 
Intergenerational equity is a value concept that focuses on the rights of future generations, which is 
a notion that views the human community as a partnership among all generations [Roemer, 2007].   
Based on intergenerational equity, it should be taken a total strategic approach using risk communication, 
which corresponds to the third stage in the history of policy on environmental pollutions. 
As shown in Figure 5, the framework of risk analysis 
consists of three parts; risk assessment, risk management and 
risk communication. The collaboration between risk assessors 
and risk managers is the key to effective communication. 
Risk communications should provide appropriate, consistent, 
accurate and timely communication on these issues, to all 
interested parties, stakeholders and the public at large, based 
on the scientific expertise. Moreover, the establishment of an 
interdisciplinary platform is urgently needed. 
(2) Reconsideration of world economic systems 
As mentioned in the chapter I, the global supply chain, which supports both China’s world 
manufacture center and world production, has resulted in the fact that the global environmental problems 
have been systematically concentrated in China. Therefore, two ideas should be suggested to solve this 
problem. 
As one idea, the system of world manufacturing should actively incorporate compact production to 
help minimize environmental and health costs and maximize innovation, although the global supply chain 
is worth evaluating the significant Chinese economic growth. This attempt must allow China to have a 
sustainable development, and it is necessary that this is a common understanding in the future world. 
As another idea, we should choose backcast rather than forecast in scenarios for sustainability.    
A forecast starts with the current situation and possible future paths, then deduces an end-state. A backcast 
starts with the current situation and an end-state and then deduces possible future paths.  Therefore, during 
backcast, there is usually some judgment about the desirability of the future state [Cédric, 2007]. 
Moreover, it should be emphasized the necessity of “A World Paradigm Shift”. In other words, such 
conclusions, which can create the circulated social systems, should be based on spirits of the times and 
assemble of personal sacrifices, not on the luxury of hindsight. Moreover, China is key to adopting this 
paradigm shift, and the establishment of an interdisciplinary platform in search for China trends in order to 
solve these global issues. Recently, it has been reported that collaborative effort between Chinese 
investigators and USA is accumulating regarding issues of health outcome [Frank, 2004]. Therefore, 
besides such collaborative efforts, the solidarity and action by international movement will be key to the 
forthcoming battles for a Chinese asbestos ban, which directly connects with a world asbestos ban. 
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提 要 
 “石棉災害”與經濟發展是互為表裡的關係，由於石棉在原料的開採‧製造‧消費‧廢棄這些經
濟過程中，造成復雜而嚴重的環境事態，故被稱為“復合型積蓄式公害”，屬當代社會最應該關注的
環境問題之一。鑒於其擴散的規模、復雜性、持續性以及對其他國家的跨境影響和解決問題的難度
等，我們有理由擔心石棉有可能真的會發展為人類史上最嚴重的公害。 
在以歐洲為中心的國際社會呼籲全面禁止使用石棉的浪潮當中，最大的焦點是亞洲的動向。如
果我們注意一下世界的石棉生產量與亞洲各國的消費量的推移情況的話，不難發現在日本、韓國、
臺灣等國家或地區的石棉使用量明顯減少的同時，中國、泰國、越南、菲律賓等國家的消費量反而
仍在不斷增長。在日本，石棉的消費量從 70 年代左右開始急劇上昇，而在 30 年後由石棉引起的健
康危害的問題大量浮出水面。由此及彼，正是由於中國的石棉消費量是從 90 年左右開始急劇增加
的，我們擔心在不久的將來，中國會重蹈日本的覆轍。 
由此，本文首先要闡明中國經濟發展背後潛藏的有關石棉問題的現狀與課題，特別是要從“預防
原則”和“風險信息的交流與共享”這兩個角度來進行考察。在此基礎上，欲就如何遏制中國面對的環
境問題造成的結構性負荷問題，試作進一步的闡述。 
現在，中國的石棉生產量與埋藏量居世界第 3 位，國內消費量居世界第 2 位，現今仍在使用的
石棉製品多達 3,000 種以上。與此同時，儘管危害健康的範圍和事例在不斷增加，但對其危害的嚴
重性在國內仍未得到應有的重視，政府的反應也比較消極。石棉產業已成為高速成長中的中國經濟
的支柱產業之一。對於先進國家的製造業來說，中國是一個靠質優價廉的勞動力資源提供比較優勢
的生產據點。並且，中國的環境限制比本國寬鬆這一點也想加以利用，所以本應世界各國分工處理
的環境問題被集中到了中國，使其狀況愈加嚴重和復雜。 
由此，認識上我們不僅需要對科學技術進步方面及經濟、政策領域進行重新認識，也需要提倡
與迄今的價值觀不同的新的社會理念，注重於使經濟循環與物質循環並重的未來世代，形成真正可
能長期持續發展的循環性社會。而為了實現這個模式轉換(paradigm shift)，毋庸置疑中國掌握著最關
鍵的鑰匙，我們在關注中國今後動向的同時，期待中國能夠在推動跨學科綜合研究的同時，加速體
係化的建設步伐，為全球範圍內解決石棉問題作出貢獻。我們對此寄予無上的期待。 
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